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DETAILED ACTION 
Acknowledgment 

1. The amendment filed on in response to the Office action mailed on 11/07/2005 
has been entered. The present Office action is made with all the suggested 
amendments being fully considered. Accordingly, pending in this Office action are 
claims' 1-21. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims1-9 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over anticipated by White (US 5,665.655) in view of Dias et al. (US 6,812,548). 

4. Regarding claim 1, White (e.g. fig. 25) shows most aspects of the instant 
invention including an integrated circuit system, comprising: a die 1 incorporating an 
integrated circuit 2 and having a topside and a bottom side, the topside supporting an 
electrical signal communication metallization 6 and a topside thermal dissipation 
metallization 9 but does not disclose that the bottom side supports a bottom side 
thermal dissipation metallization. Nevertheless, Dias (e.g. fig. 5) shows a die 102 
including a bottom side supporting a bottom side thermal dissipation metallization layer 
(e.g. gold) 128. This type of embodiment facilitates the attachment of a heat spreader 
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to the back surface of the semiconductor device since most of the thermal interfaces 
materials do not wet (i.e. stick to) semiconductors wafers (col. 2/lls. 1-14). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
form a bottom side thermal dissipation metallization layer in the back surface of the die 
disclosed by White to facilitate the attachment of a heat spreader to the back surface of 
the semiconductor device since most of the thermal interfaces materials do not wet (i.e. 
stick to) semiconductors wafers as taught by Dias. 

5. Regarding claim 2, White shows that the electrical signal communication 
metallization comprises a plurality of exposed bonding elements on the top side of the 
die 

6. Regarding claim 3, White shows that the bonding elements are contained in a 
peripheral region of the topside of the die. 

7. Regarding claim 4, White shows that the topside thermal dissipation metallization 
is disposed in a central region of the topside of the die. 

8. Regarding claim 5, White shows that the topside thermal dissipation metallization 
is surrounded by the plurality of boning elements. 

9. Regarding claim 6, White shows that the electrical signal communication 
metallization surrounds the top side themial dissipation metallization 

1 0. Regarding claim 7, White shows that the topside thermal dissipation metallization 
comprises a patterned metal layer. 

1 1 . Regarding claim 8, White shows that the patterned metal layer comprises at least 
one through-hole 38. 
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12. Regarding claim 9, White shows that the patterned metal layer comprises an 
array of through-holes 38/39. 

13. Regarding claim 21 , White shows that the electrical signal communication is free 
of any direct electrical connection to the top side thermal dissipation metallization on the 
top side of the die. 

14. Regarding claim 15, White (e.g. fig. 25) shows most aspects of the instant 
invention including a method of making an integrated circuit system, comprising: 
forming on a topside of a substrate 1 multiple die regions 2 each having a top side 
supporting and exposing an electrical signal communication metallization 6 and an 
exposed topside thermal dissipation metallization 9; and singulating the die regions to 
form respective integrated circuit dice but does not show the step of forming on a 
bottom side of the substrate an exposed bottom side thermal dissipation metallization 
for each die region. Nevertheless, Dias (e.g. fig. 5) shows a method including the step 
of forming on an exposed bottom side of the substrate 102 a bottom side thermal 
dissipation metallization (e.g. gold) 128 for each die region. This type of embodiment 
facilitates the attachment of a heat spreader to the back surface of the semiconductor 
device since most of the thermal interfaces materials do not wet (i.e. stick to) 
semiconductors wafers (col. 2/lls. 1-14). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include the step of forming an 
exposed bottom side thermal dissipation metallization layer in the back surface of each 
of the dies disclosed by White to facilitate the attachment of a heat spreader to the back 
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surface of the semiconductor device since most of the thermal interfaces materials do 
not wet (i.e. stick to) semiconductors wafers as taught by DIas. 

15. Regarding claim 16, White teaches that in each die region, the electrical signal 
communication metallization surrounds the top side thennal dissipation metallization. 

16. Regarding claim 17, White teaches that each topside thennal dissipation 
metallization comprises an exposed metal layer with an array of through-holes. 

17. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over anticipated by White (US 5,665,655) in view of DIas et al. (US 6,812,548) further in 
view of Kunikiyo (US 6,717.267). 

18. Regarding claim 10, White in view of Dias shows most aspects of the instant 
invention except for a package comprising a top heat spreader metallurgically bonded to 
the topside thermal dissipation metallization of the die. Nevertheless. Kunikiyo (e.g. fig. 
19) shows a top heat spreader 32 metallurgically bonded (e.g. 31) to the topside 
themnal dissipation metallization of the die (dummy pattern 25a). According to Kunikiyo, 
this type of mounting structure provides more satisfactory effect of cooling away the 
heat in the interlayer insulating films than conventional semiconductor devices having 
no dummy interconnections or dummy plugs, since metal has higher thermal conducting 
rate than the interlayer insulating films. This improves the circuit operation of the 
semiconductor device (col. 23/lls. 1-18). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to include In White In view of Dias' 
invention a top heat spreader metallurgically bonded to the topside thermal dissipation 
metallization of the die such as dummy patterns in accordance to Kunikiyo's invention in 
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order to improve the circuit operation since the heat can be satisfactorily removed form 
the interlayer insulating films. 

19. Regarding claim 11, Kunikiyo shows that the integrated circuit is connected 
electrically to the topside heat spreader by an electrical path extending through the 
topside thermal dissipation metallization (grounded). 

20. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over anticipated by White (US 5,665,655) in view of Dias et al. (US 6,812,548) further in 
view of Kunikiyo (US 6,717,267) further in view of Wang (US 5,977,626). 

21 . Regarding claim 12, White in view of Dias further in view of Kunikiyo shows most 
aspects of the instant invention except for an electrical interface and a substrate 
containing a wiring interconnection between the electrical signal communication 
metallization and the electrical interface. Nevertheless, Wang (e.g. fig. 4) shows a 
package having a good efficiency of spreading heat and enhanced EM shielding that 
includes an electrical interface 28 and a substrate 20 containing a wiring interconnection 
between the electrical signal communication metallization and the electrical interface 
(col. 1/lls. 1 1-33; col. 2/lls. 10-14 & col. 3/lls. 10-12). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use the package 
disclosed by Wang to package the device disclosed by White in view of Dias further in 
view Kunikiyo, which includes an electrical interface and a substrate containing a wiring 
interconnection between the electrical signal communication metallization and the 
electrical interface, because this package structure has a good efficiency of spreading 
heat and enhanced EM shielding as taught by Wang. 
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22. Regarding claim 13. Wang shows a top heat spreader 32 mounted on the 
substrate and forms a lid of the package covering the topside of the die. 

23. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
anticipated by White (US 5,665,655) in view of Dias et aL (US 6,812,548) further in view 
of Kunikiyo (US 6.717,267) further in view of Khan et al. (US 6.853.070). 

24. Regarding claim 14, White in view of Dias further in view of Kunikiyo shows most 
aspects of the instant invention including the teaching that a heat spreader can be 
metallurgicailly bonded to the back surface of a device (see Dias' fig. 6, 152) but does 
not disclose a structure having a second heat spreader or bottom heat spreader 
metallurgically bonded to the bottom side thermal dissipation metallization of the die. 
Nevertheless, Khan (e.g. fig. 2A) shows a bottom heat spreader 110 bonded to the 
bottom side thermal dissipation metallization of the die 102. According to Kahn this type 
of mounting structure provides an improved thermal, mechanical and electrical 
performance because the thermal stress is reduced due to a matched thermal 
coefficient (col. 1/lls. 52-67; col. 2/lls. 1-6 and col. 3/lls. 14-21). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
metallurgically bond a bottom heat spreader to the bottom side thermal dissipation 
metallization of the die disclosed by White in view of Dias further in view of Kunikiyo to 
improve the thermal, mechanical and electrical performance of the package as taught 
by Khan. 
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25. Claims 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
anticipated by White (US 5.665,655) in view of Dias et al. (US 6.812,548) further in view 
of Kunikiyo (US 6,717.267). 

26. Regarding claim 18, White in view of Dias teaches further comprising mounting 
..each singulated die in a respective package (see Dias figs. 5 and 6) but does shows the 
step of mounting a singulated die comprises metallurgically bonding the top heat 
spreader of the package to the topside thermal dissipation metallization of the 
singulated die. Nevertheless, Kunikiyo (e.g. fig. 19) shows the step of metallurgically 
bonding a top heat spreader of the package 32 (e.g. 31) to the topside thermal 
dissipation metallization of the singulated die (dummy pattern 25a). According to 
Kunikiyo. this type of mounting structure provides more satisfactory effect of cooling 
away the heat in the interlayer insulating films than conventional semiconductor devices 
having no dummy interconnections or dummy plugs, since metal has higher thermal 
conducting rate than the interlayer insulating films. This improves the circuit operation 
of the semiconductor device (col. 23/lls. 1-18). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to include in the method 
disclosed by White in view of Dias the step of metallurgically bonding a top heat 
spreader to the topside thermal dissipation metallization of the singulated die such as 
dummy patterns in accordance to Kunikiyo's invention in order to improve the circuit 
operation since the heat can be satisfactorily removed form the interlayer insulating 
films. 
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27. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over anticipated by White (US 5,665,655) in view of Dias et al. (US 6.812,548) further in 
view of Kunikiyo (US 6.717,267) further in view of Wang (US 5,977,626). 

28. Regarding claim 19, White in view of Dias further in view of Kunikiyo shows most 
aspects of the instant invention but does not show that the package including a 
substrate a mounting step comprising the step of mounting the package substrate to the 
bottom side thermal dissipation metallization of the singulated die. Nevertheless, Wang 
(e.g. fig. 4) shows a method including a substrate 20 and the step of mounting the 
bottom side a singulated die 22 to the substrate. This package provides a good 
efficiency of spreading heat and enhanced EM shielding (col. 1/lls. 11-33; col. 2/lls. 10- 
14 & col. 3/lls. 10-12). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use the method disclosed by Wang to package the 
device disclosed by White in view of Dias further in view Kunikiyo, which includes the 
step of mounting the bottom side a singulated die to the substrate, because this method 
produce a package structure having a good efficiency of spreading heat and an 
enhanced EM shielding as taught by Wang. 

29. Regarding claim 20, White in view of Dias further in view of Kunikiyo shows most 
aspects of the instant invention but does not show that the top heat spreader is 
mounted on the substrate to form a package lid, and the step of encapsulating the die 
within the package with an encapsulating material. Nevertheless, Wang (e.g. fig. 4) 
shows top heat spreader 32 mounted on a substrate 20 forming a package lid, and the 
step of encapsulating the die within the package with an encapsulating material 30. 
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This package provides a good efficiency of spreading heat and enhanced EM shielding 
(col. 1/lls. 11-33; col. 2/lls. 10-14 & col. 3/lls. 10-12). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use the method 
disclosed by Wang to package the device disclosed by White in view of Dias further in 
view Kunikiyo, which includes the step of mounting the top heat spreader on the 
substrate and encapsulating the die within the package with an encapsulating material, 
because this method produce a package structure having a good efficiency of spreading 
heat and an enhanced EM shielding as taught by Wang. 

Response to Arguments 

30. Applicant's arguments filed 11/07/2005 have been fully considered but they are 
not persuasive. 

31. In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091. 231 USPQ 375 (Fed. Cir. 
1986). 

32. Applicant argues that "First, the substrate 1 disclosed in White does not 
constitute an integrated x^ircuit system die. Rather, the integrated circuit system die 
disclosed in White corresponds to one of a plurality of regions that have been singulated 
from the processed substrate 1, each region of which consists of a composite structure 
that includes a respective portion of the substrate 1, the active region 2, and the 
overlying interconnect layer". This argument is not persuasive because White clearly 
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shows that the final product of the disclosed process is a semiconductor die (e.g. fig. 8, 
col. 1/lls. 14-55). Furthermore, it is noted that any integrated circuit die includes a 
substrate and an active area. Applicant argues the active area disclosed by White is 
not an integrated circuit because there is no circuit without the interconnection layers. 
However, this conclusion is not in accordance to general accepted meaning of active 
area. The active area by itself can be considered an integrated circuit because it 
includes plural active and passive devices connected to each other. Note that the art is 
interpreted in view of one having ordinary skill in the art. 

33. Applicant argues that the element 6 is not supported by a top side of the die 
disclosed by White. Nevertheless, White's figure 25 clearly shows that the metallization 
6 is supported by the top side of the die. 

34. Applicant agues that the element 9 is not a top side of the metallization. 
Nevertheless, White's figure 25 clearly shows that the element 9 is atop the thermal 
dissipation metallization 6. 

35. In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, this type of 
embodiment facilitates the attachment of a heat spreader to the back surface of the 
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semiconductor device since most of the thermal interfaces materials do not wet (i.e. 
stick to) semiconductors wafers (col. 2/lls. 1-14). As it is well known in the art heat sink 
are used to improve the heat dissipation of the IC die in order to avoid problems 
associated with high temperatures within the IC such as speed problems. In addition to 
heat dissipation through the top side metallization layers bottom side heat dissipation 
would greatly improve the overall heat dissipation. 

Conclusion 

36. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonardo Andujar whose telephone number is 571-272- 
1912, The examiner can normally be reached on Mon through Thu from 9:00 AM to 
7:30 PM EST. 
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38. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

39. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / / j /f 



